Since Restle (1970) proposed that this distance effect in number comparison is due to the placement of numbers on an analogue continuum, it has been an influential view in numerical cognition (e.g., Gallistel & Gelman, 1992) . In this view, numbers are represented as a mental number line with small numbers on the left and large numbers on the right (e.g., Dehaene, Bossini, & Giraux, 1993) . The subjective location of a number is then represented as a distribution around the true location of that number on the line. These distributions overlap more for numbers that are numerically close. The difficulty of discriminating two numbers is thus a function of the distributional overlap of their representations (e.g., Cohen Kadosh et al., 2005; Kaufmann et al., 2005; Piazza, Izard, Pinel, Le Bihan, & Dehaene, 2004; Turconi, Campbell, & Seron, 2006) . This view on the comparison distance effect will be called the representational overlap view.
Other domains exhibiting a comparison distance effect include comparing the size of animals (Paivio, 1975) , geographical locations (Maki, 1981) , letters of the alphabet (Jou & Aldridge, 1999) , and the hierarchical order of social status (Chiao, Bordeaux, & Ambady, 2004) . It has been suggested that the representational overlap view can be applied to nonnumerical stimuli also, in the sense that they are represented on a spatial continuum (Jou & Aldridge, 1999) similar to the mental number line (Chiao et al., 2004) .
In contrast to the representational overlap view, others have stressed the role of response-related processes for the comparison distance effect (e.g., Banks, 1977; Holyoak & Patterson, 1981; Shaki, Leth-Steensen, & Petrusic, 2006) . Recent implementations of this idea appear in neural network models of number processing (Verguts, Fias, & Stevens, 2005 ) and of order processing more generally (LethSteensen & Marley, 2000) . To explain this, consider the number comparison model of Verguts et al. If the task is to choose the larger of two numbers, it has two output nodes, left larger and right larger, and the model is required to activate the correct output node. The model is trained to adapt its weights to solve the task. After training, large numbers on the left input layer have strong connections with the left larger output. The right input layer obtains the reversed pattern: Large numbers on the right input layer have weak connections to the left larger output. Connection patterns from the left and right input layers to the left larger output node thus show a monotonic increase or decrease. When the task is to compare a target number with a fixed standard number, the standard can be assumed to function as one of the numbers (e.g., the left number), the target as the other one (e.g., the right number), and the output nodes can be labeled accordingly target smaller than standard and target larger than standard. Except for this change in labels, the architecture and the weights of the model remain unchanged ( Figure 1A ): Large numbers on the target input layer have strong connections When participants are asked to compare two stimuli, responses are slower for stimuli close to each other on the relevant dimension than for stimuli further apart. Previously, it has been proposed that this comparison distance effect originates from overlap in the representation of the stimuli. This idea is generally accepted in numerical cognition, where it is assumed that representational overlap of numbers on a mental number line accounts for the effect (e.g., Cohen Kadosh et al., 2005) . In contrast, others have emphasized the role of response-related processes to explain the comparison distance effect (e.g., Banks, 1977) . In the present study, numbers and letters are used to show that the comparison distance effect can be dissociated from a more direct behavioral signature of representational overlap, the priming distance effect. The implication is that a comparison distance effect does not imply representational overlap. An interpretation is given in terms of a recently proposed model of quantity comparison (Verguts, Fias, & Stevens, 2005) .
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priming distance effect. In a number-priming experiment, participants have to judge whether a target number that is preceded by a prime number is smaller or larger than a standard (e.g., 5). The priming distance effect is the finding that when a target number is preceded by a prime number, participants respond more quickly when the primetarget numerical distance is smaller (e.g., Dehaene et al., 1998) . This effect is explained by representational overlap between the prime and the target: Presenting a number activates the memory representation of the number itself, but also that of numbers numerically close to it, according to a Gaussian function (see the target input layer in Figure 1A ): If 8 is presented as a prime, the node for the number 9 is primed more than it would be if the prime were 4 (similar to a popular conceptualization of semantic priming in psycholinguistics; see, e.g., Masson, 1995) . Unlike the comparison distance effect, the priming distance effect cannot be explained by monotonic weight patterns: Representational overlap is necessary to allow the prime to evoke activation of the target representation to shorten RTs. The monotonic connection view itself makes no predictions concerning the priming distance effect.
The priming distance effect is important for the present purpose because it results from the same mechanism with the target larger than standard output (right inset, Figure 1A ), whereas the standard input layer obtains the reversed pattern (left inset, Figure 1A) . On each trial, the standard number is presented on the standard input layer and the target number on the target input layer. Hence, if the model is given a large target number (e.g., 9) and a small standard (e.g., 2), the combined activation going to the target larger than standard output node is very large. On the other hand, a large target number combined with a standard number of average magnitude (e.g., 5) propagates a smaller amount of activation to the target larger than standard output node, because the connection strength from the standard input to the output node is smaller. The monotonic connection weights thus lead to the comparison distance effect: As the stimuli are further apart, the activation of the correct output node increases, decreasing response time (RT). Importantly, monotonic weight patterns naturally develop in networks trained to compare two stimuli, independently of stimulus type (e.g., Leth-Steensen & Marley, 2000) . We will call the view that the comparison distance effect originates from monotonicity in weight patterns the monotonic connection view.
The two opposing views on the origin of the comparison distance effect can be tested with a different effect, the a single node (i.e., there is no representational overlap) .
